Of concern are solutions of the classical wave equation 
shown to be a consequence of the Paley-Wiener theorem that after a finite amount of time has elapsed the kinetic energy is constant and equals the potential energy. This proof applies to waves in space of odd dimension.
After being informed of this result>Goldstein was able to show that the kinetic energy also becomes constant for certain abstract wave equations. His results are given in an accompanying paper [2] . Thus H(x) = K'(X) is uniformly bounded. Consequently if
Then the proof is completed by first using the Paley-Wiener theorem and then using the L 2 Fourier inversion theorem.
The classical wave equation.
Of concern is the wave equation
The kinetic energy K of a solution u is defined to be Proof; The Fourier transform of the function u is denoted by U and is defined as -3/2 °°( 5) U( §,i7,C,t) = (2TT) HI e i( §x+7?y+Cz) u(x,y,z 5 t)dxdydz.
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For short this will be denoted as U = Tu. We assume, of course, that u has continuous derivatives of the second order. Then taking the Fourier transform of this wave eguation we find that 6. Consequently the kinetic energy is constant. Comparing (28) and (31) gives K = E/2. Thus K = P and the proof of Theorem 1 is complete.
The same proof is seen to be valid for one-dimensional waves but not for two dimensional waves. 
